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The next four columns in Table 4 give information about Ulysses' orbit: heliocentric dis- Figure 8 shows the sensor orientation at the time of a particle impact (rotation angle). The 391 big particles (diamonds, impact charge Q I ≥ 8 · 10 −14 C which roughly corresponds to 392 AR2-6) are concentrated towards the upstream direction of interstellar helium (cf. Fig-393 ure 10, bottom panel; Witte et al., 1996; Witte, 2004; Witte et al., 2004) . They have been 394 detected with a relatively constant rate during the entire three-year period ( Figure 7 ). The 395 particles with the highest ion amplitude ranges (AR4 to AR6) are not distinguished in this 396 diagram because they cannot be separated from interstellar particles by directional argu-397 ments alone. They have to be distinguished by other means (e. g. mass and speed). In 398 addition, their total number is so small that they constitute only a small "contamination" of 399 the interstellar particles in Figure 8 . In the ecliptic plane at 1.3 AU, however, interplanetary 400 particle flux dominates over interstellar flux by a factor of about 3 (in number).
401

Interstellar dust
402
Interstellar particles move on hyperbolic trajectories through the solar system and approach
403
Ulysses from the same direction as the interstellar gas (Grün et al., 1994; Baguhl et al., 404 1995a; Witte et al., 1996; Witte, 2004; Witte et al., 2004) . They can therefore be identified shifted from the main neutral gas flow (Collier et al., 2004; Wurz et al., 2004; Nakagawa 456 et al., 2006 ) is presently unclear. Given, however, that the neutral gas stream is shifted 457 along the ecliptic plane while the shift in the dust flow is offset from the ecliptic, a connec-458 tion between both phenomena seems unlikely.
459
Even though Ulysses' position in the heliosphere and the dust detection conditions were 460 very similar during all three time intervals considered in Figure 9 , the configurations of the 461 solar wind driven interplanetary magnetic field (IMF), which strongly affects the dynamics 462 of the smallest grains, were completely different. We have to consider that the interstellar 463 grains need approximately twenty years to travel from the heliospheric boundary to the 464 inner solar system where they are detected by Ulysses. Thus, the effect of the IMF on 465 the grain dynamics is the accumulated effect caused by the interaction with the IMF over 466 several years: In the earlier time intervals (1993/1994 and 1999/2000) the grains had a 467 recent dynamic history dominated by solar minimum conditions (Landgraf, 2000) , while conditions the overall magnetic dipole field changed polarity. Morfill and Grün (1979) 471 predicted that due to this effect in a 22-year cycle, small interstellar grains experience either 472 focussing or defocusing conditions. During these times they are systematically deflected to the so-called "halo" population which was introduced in the model to explain the Pioneer data (Divine, 1993) . The Ulysses directionality of the impacts had not been available at the 497 time of construction of the model, and they are not well fit by the "halo" population. In 498 contrast, the Staubach et al. (1997) model was fit to 5 years of Ulysses data from the craft's 499 first orbit about the Sun, taking the crucial directional information into account. It is in 500 better agreement with the data and has been confirmed by Ulysses' second and third orbits.
501
It places most of the impacts into the spin angle range from 30 • to 120 • . These are due to 502 interstellar dust flowing through the solar system (Grün et al., 1994) .
503
One more observation from these plots is that both the Divine and Staubach models predict 504 higher flux during the ecliptic plane crossings than the data permit. The time dependence 505 of the interstellar dust flux was asserted after the meteoroid models under review had been 506 constructed (Landgraf, 2000) . However, the disagreement at the ecliptic plane crossings 507 was not anticipated, since almost all data incorporated in the models were taken from the the models were fitted using more uncertain inferred mass thresholds. The inference of 512 mass is based on speed determination that is uncertain by a factor of 2. were also detected at high ecliptic latitudes. These grains are attributed to a population of 519 submicron-sized interplanetary particles whose dynamics is dominated by solar radiation 520 pressure. They move on escape trajectories from the solar system (β -meteoroids, Baguhl 521 et al., 1995b; Hamilton et al., 1996) . β -meteoroids were identified with Ulysses over the 522 Sun's poles in 1994/95 (Wehry and Mann, 1999) and 2000/01 (Wehry et al., 2004) . Due 523 to the detection geometry, however, they were undetectable outside these periods, explain- analysis of these three data sets will be the subject of a future investigation and may reveal (Grün et al., 1995a; Krüger et al., 1999b Krüger et al., , 2001b Krüger et al., , 2006a , 543 the complete dust data set measured during the entire Ulysses mission consists of 6719 544 impacts. Given its temporal coverage and Ulysses' unique orbital orientation, the Ulysses 545 dust data set will be a treasure for decades to come.
546
The total recorded dust impact rate dropped from an initial value of 0.7 impacts per day in 547 2005 when Ulysses was at low ecliptic latitudes to a value of 0.3 impacts at higher latitudes.
548
Most of these particles were of interstellar origin, in particular at higher ecliptic latitudes, 
552
The measurements from the entire Ulysses mission since launch in 1990 are in disagree- 
557
Noise tests performed regularly during the three years period revealed no degradation in 558 the noise sensitivity of the dust instrument, and the nominal instrument operational con-559 figuration remained unchanged during the entire period. In particular, no change in the 560 channeltron high voltage setting was required.
561
With Ulysses we had the unprecedented opportunity to measure dust in interplanetary space 562 for approximately 17 years. In particular, due to the unique orientation of Ulysses' orbital 563 plane approximately perpendicular to the flow direction of the interstellar dust through the 564 solar system and the spacecraft's 6-year revolution period about the Sun, we obtained dust 565 measurements from three traverses of the same spatial region at southern ecliptic latitudes. ------- Entries for AC01, AC11 and AC02 are the number of impacts with complete data. Due to the noise contamination of these three categories the number of impacts cannot be determined from the accumulators. The method to separate dust impacts from noise events in these three categories has been given by Baguhl et al. (1993) .
* :
No entries are given for AC05 and AC06 because they count the overflows of accumulators AC21 and AC31 since the reprogramming in December 2004 (Paper IX). by the high impact rates due to the number density of dust increase near the Sun and high speed of Ulysses relative to this dust. As the spacecraft moved north at the times of the crossings, the meteoroids came from the ecliptic north as well (rotation angle 0).
